Korean patent publication No. 1999-015599 

Titled Fabricating method of dual damascene metal line layer for semiconductor device 

using electroless plating. 

Abstract 

The present invention discloses a fabricating method of a dual damascene metal line 
layer using electroless plating. In the present invention, a first inter-insulating layer is 
formed on a semiconductor substrate. The first inter-insulating layer is patterned to 
form a contact hole. An active seed is formed selectively on the inner surface of the 
contact hole with an activator. The product is plated with electroless plating, and thus a 
metal plug is formed selectively inside the contact hole. In the step of forming the 
contact hole, a photoresist pattern to expose the first inter-insulating layer partially is 
formed on the first inter-insulating layer. The first inter-insulating layer is etched with 
the photoresist pattern as an etching mask, and thus a trench region is formed therein. 
The first inter-insulating layer having the trench region is etched, and thus a cavity, 
which is extended from the trench region to the semiconductor substrate, is formed. 
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(54) ¥3^U 0|S& «h£xl|&*|£| ^ c[a[£=4j bflAj^ gAH»^ 



¥S*U o|goj- c^^(dual damascene) ^ «H g£ &Bo|| 7HA|^cK £ gJ°|o||Ai^ 
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£ ^ D JB g*|S| *\\S. #%o\\ ^d— ^S«H 0|§oh £<g c^£(dual damascene) § 

e}E*l| &*|s| b|Aj c^^§oi| crfah £«^£(contact hole) BE£ a|of£(via hole)S| o^a|e U |( aspect 

ratic-m #7^11 ap. ojofj u*fih A>fc£|@ "H^£ g£ nq|£ a^*W| s|g @<Eh£f ?J £h*r 

ss^oi su, §^ t^, ^# 5J *is r Sr g§. Bismol shgswi S^h 

£ M-u^(dual damascene) §S0| *He*s|°lL-h 

s s^i* "io^ moii ^ bH>d## sgsw *i*kh # 7 | b |o^oi ggg *mm#o{\ 

s§, o\\m #2 CVD(Chemical Vapor Deposition) &Bo|| °|^a| §st«}oi g£§HL, #7| 

SZ> 1^d| m^o| CMP(Chemical Mechanical Polishing) o||*|tf| ^^o|| S|^0( ojo^ se-^ 

ZLE-m, &7|£j. b ^ #EH°| ^^0l|Ai A^£|^ CMP SE-^ 0|| *| ttlj £!£|£<>| &0\X\JI 

#7^ Z*\\yl SiciK 



£ «>go| M 7 |o_ h ^B|jo| 5U§3p| ^°^.Ai j £|S$ ££7j3fO||Ai ohgsj SEH ^EiZL# «g 



#y\ ^op| ^o^oi ^ ^o|| c£f= dHAi a^o||Ai^ bh£^| 715^0!! § 

Jih sHEiy^oi ^^!## ^^^ck A^^oi #7\ seh^ 5 ^oi| 

AjBu^o^ ^ A|H(seed)# ^^t^K ^SsH £^o|( o|s^ £^^oi lH^o|| Aj 

^7| ££t|£# 8£Sr^ e^loil^i^ ^7| sz> cHi x«i S2> i°J^# ic^^l?!-^ Siefl 

^oi| e?y*| gAjShch ^^oi s^l! m ^^ofoi =$\x\ o^Q^o^« Ei 

7|S»W £&£|£r ?Hb|E| (cavity)© «^|©CK 0^7|Ai, A|=# «4!*ffe t^lfe ^7| S 

a| flfi ehS9££ «itt ^ SicK 

c^o|| ( ^@o| d^SjS- ^A|oi|ol| c||s^ £E^§- §[io(-oi 4|-a1|*| eJ-cK 

£ 1 41*1 £ 6€ ^ tfSoll tcf# b}H*j ^x|fi| uHAji ^aj ^§ ^°|SF7| ^S£#o|ck 

£ 1# ^i^(£A| gsf) 0 | ^AjEj 7|5(10)^o|| §^^(20), £SB(30) ^11 S 

?i ^^9|(40)# * r BflS ^^°.^K € £JA|oi|o||Ai^ £S^(30)# ^^^£4, «fio|| ccfaH a^| 

£ 2# l^sfS, ^7 1 #?i l^^(40)#2«E^SF0i SSOT. sch t^*(|sjo s ^^s^, Ap| 

^11 §^^(40) flO|| #7| XiH 1^°|(40)# in#A|?|^ He(50)# 3 
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&7| S£6||X|£E n|@{50)# *R o^3£ & 7 | X fli g£> 1SS|(40)S ARS^H a m^Oi| 
3^(42)# Sa&cK 0|OH, #7| egsj g^(42)0| g^j. 1^°|(40)# #7| 

(42)°S^M #7| £SS(30)'4*| g&s|£. ?fl"|E|(cavity)(44)@ 83 eM. o|^Mj, #7\ = ey*| 3^(42) 

% ?««iei(44)s t^si^- s«i*oi e^a^K 

£ 3# Ste^fl. #7| small xi^e aj|t!(50)o| feW SJ^ #e|o||a] SS*Safe«V)(PdCI 4 )§ ttg£W| 
m M^o[Oi #7| £^#£| lH^ fig, s #7| Egi*| 2^(42) ?Hb|EL|<44)£] u|j^ S ^o|| Aj^o^ QM^ 
A|H(seed)(60)§ S^shQ. 

£ 4# #7| CtiSfO^ i^°l|0| Eo 15 3 g T^ISfe A^S^ 

^^Oi Ap| g^(42) £! ?H«|E](44}2| L}j^o|| #7| £S§(30)4 B^r #£0(70) 

tP| 1^3(70)^ ^JS« £^0i| o|3(-0i oi^oi, a^7| £^o^i ^ 0 |£, <«|# #3 

^ 0|£0| fc^S A^ofcK oi|# m 7 | = ^ tBiH(70)^ COICHI-^ &7[ 

CHI 0.005 - 1§ fe££ 0|£^ A[§SH, Ak 7 | o|gfi| ^(source)S*) |A[ 5 bjE f 

&7| E^°Jje Ifioil ^^Kcomplexing agent), ftSfll, ?i|S«gfl| S! S7WI§ SMftt 

ai-7| sf£W|££- £ ^(succinic acid) ^^{citric acid)# 0.005 - 2-1 2| 

^•7) ^^Jau^.-^ DMAB(dimethylamineborane), ^o|s^^(hypophosphate)# ^ 0.001 ~ 

2#£| £££ Af^^cK 

E£*K &7| n#&#x\\3.M £W£*II^ A^m, #7| o^S^|^A-i t-¥slloKurea)f ^ 9lc\. 

#7|S>h Q0\ ^ 1E1ZI(70)# ^^^7| ^jof ^ cpj|- #7| S^DjAi ^0| tJ^^o^, 

0|#?!o^ JH^7|S ^b|o| ^ b |g a^o^cK o| em, E^^# pH 4 ~ "ilg-Z-xm^ 35 
- 90-C£| ^7| «£H-K 

£ 5# ^o^, av 7 | nH^(50)# Xi|7-|oh ^ ) ^Jlff-^ M\^[0\ ^7| #Bja(70)^ ^^sj 

7|^ 5^2| 2^^^ ^|7-jofcK 

£ 6# ^o^, a^ 7 | #SiZL(70)£| ^ ^7| XH| 1 l^°|(40)^l #&o\\ Ji|2 1^^(80)# § 



^7 IS- uffifioi, s tfSSI aja|o||o|| o|s^ ^x|o| ««#fl©=^#BiaS ^2 

SSI 7|£*| A^S| tH0||Ai Q- £0WM S^SI ^Mt 7hS *M o|^a| 0iEi7W ^^0| 7^S^. 

Tflfif, «gaWI£ AfSSfo) ^7| ^qa- l-H ^ Z#o\\ *m*\2L3. A|H(seed)# t^|£K ^7| a 

^mW £^oll s[^oi £^o^oi >-H^o|| Aiqqo^ ^e^zi# 2:^^ 

^S^^ sfe ^£^1 ^*|S| b||Aj gAj ^ 

^11^1 oioiA-j, xv7| mi §zi s^o^ e^i schi ^£^1 71^^ e^is ^1 
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fS2^ ^ ^ ae^j 

^fc- A^^Oi J|*J^£ ^ §*|o| ^ b f|Aj g£ 

*i|4#Oi| SlOiAi, A^j £^0)1 #«£|^ ^ Ol^o^A^ 0.005 - 1€ ££2| 0|£# A^u^l ; Ap| ^ 

bJ - — o|£°| ^^( S ource)^^ A^sfe m-QS.^ s[£ tt£M\ &*|s| ^ uH>d £ah 

*il4»ofl ©[oW. a[7( E^Qiie SfrSWKcomplexino agent). ^^1. ?«S»*Jxil 3] o^swis. o|^cHx|^ £o|| 

A-j Ajqsj^ WCH£ o|-^o| §7^|# Ci i^Sfe £ # ^J2£ Sfe *hx|S| ^ H f|Aj %M 

M\6#o\\ 9lo\M, a^| s^x(|£. 4 af ^(succinic acid) SU t 1 ^ ^(citric acid)°^ o|^x|^ ^ot|A-j AjEH^ oj 
^ ^m°J 3d# sfe ^ bHAj ^ah ^ 

*l|7#oi| SiOjA^^I s[SHi|^ 0.005 - 2^£| A^£J^ Sfe S*|S| = ^ b||Aj $ 

AH Ht-|j 

*H6€WI 9XO\M, €^*U-c- DMAB(dimethylamineborane), ^^^S^ gj *|-0|sel£^(hypopho3phate)° 
3. Ol^CHX|^ 50||A-i Aj£H£j^ oju ^o| #~ ^x|o| ^ d(jAj gAH ^ 

^|9&0it 2iCH A-i , a^7| 0.001 ~ 2#£| 4gs|£. ^SHS ^tt &x|S| ^ a||Aj g 

^I6%^| sioiAi, o^s^i^a-i t-^^loKurea)© A[§o[e §>^|2( ^ai g 

8W14 

mm\ SiOjAi, a^7( SEgeUe pH 4 - 1lk ^xjWfe fS£S ^ ^x|£| -^^ bHAj gg 
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mm\ ?io\M t &y\ £39121 35 ~ 90 -c^ **i£i^ a# *}zm\ ^ ^ «g 

flllSoil 21 o^i, &7| SBdfessm 9J eij^S^ o|^o|x|£- ^o||Ai Aiqsj^ a] hi sms| = Ss 

0|^OjX|^^j^ sgo^ 8fe ^5=*l| ^ b[ jAl g£ «^ 

Xi|1»0i| oiOjA-), = fBO# EMI ^CH| #7| ^ M2iZLS| #g oj M 7 | ^| 1 ~tj ^o^o, M 

^oi| XH|2 £?i ^°J^# ggsfe Ci seWfe ^3°^ *fe S*|£| u|4d g£ ghB. 

*l|1§0|| ?10\M, &7| £h*l^ AV 7 | £7J o{cH| ^7 1 *|1 §?J SS^S fl* £#A| 

# ^I^Oi a m^CM| g^f SgSfe ^7 1 E^xl ^o^o| flh ggBf§ Ai^Oi 

a^ 7 | 3s|££*Ei Ak 7 | dh^| 7|^x| ?Hb(EJ (cavity) # ggsfe £tm^ ^# 

— ^£X| ^X|0| ^ bHAj gAH 

*H|181W| ?iQiAi, M 7 | £A^ A |« g^ofe e^|^^ 7 | ull&ja D ^ a ^ SfOi Ak 7 | £f Aj ^ A | 

msm SiojAi, m 7 | ©^fiWlfe S£JSa^(IV)(PdCI 4 )# fS£^ sfe *fr*|s| bjj 
A1 $g 

o^o^ ^£5. «H^1 ^S. 

fll 21»o|| 2iojA-) t a^ 7 | *|S^|(complexing agent), % °hS*R^ o|^ojx|^ $o|| 

Ai AiqsLj^ ^CH£ ^7^|# Ci S&t^ ^£^1 &*|o| ^Aj 

^^823 

^I22^| 2icH^, ^7| Sfswife S^Ksuccinic acid) SI ^ti^Kcitric acid)^^ 0|^olx|^ ^oj|Ai Aj^slfe- 
0]^ o[l[oj ^ ^§2^ ^x|o| bt|Aj 

M\23m\ ^0jAi,^7| 0.005 - 2#£| feE^. A^sj^ ^9^^ b|Aj 

S^825 

^122^011 oiojxi, &7| ftSfllfe DMAB(dimethylamineborane), 5i ^0| 5 °t a h<a (hypo phosphate) H 

£ 0|^0jX|£. ^0i| A-i Am£|^ 0\± ef^oj ^H^ axjog ^ x^|o| a^Aj « ^ . 

fl|25»0l| f SSi'O|-Al ( ^7| 0.001 ~ 2^S| A^Slc- ^S^S §f*|S| u||Aj 

St 1 »27 
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1^28 

Aj g£ u*g_ 

*i| 22 SMI ?JOW f M7| E^s. P H 4 - 11^ ^*|£fe 3# ^S°S °frr &*|£| bHAj £j£ 

*il22#(H| °iCHAH . av 7 | E^Qijoi 35 _ 90 °c^ ^|£J^ ^5!°^. Sfe &*|2| ^0 aRAj £ 

« aa. 

3^32 

*i|18#(H| ?iOiAi, M 7 | #EiZL# ggSfe *0|| £p| S^aU^E U^f- £PI ^ 

3fe £}E*| &*|S| u||Aj gAH 

3^33 

*il32£M| ?iO\M. HH^^ Xfl7H& M7| *j| 2 £?jo|^ 3£ oK7| go|| ^ 

y\ ggs Ai|§^ lmi# itr^ §fe s*|si ^ uh*j ^ 



40 
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